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ATTACHMENT C
ELECTRO-MOTIVE DIESEL
EMISSIONS DATA SHEET
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Sent By: Southwest Research Inatitute; 210 212 8887; May-3-08 Z:14PM; Page 174

GHOLIR 18118 WHAEY DCTROIT 944 DIESD - SOSGT4104 HS.Eea P
EMD 2D FLR SRLES TEL: 1-PO8-387-5845 Feb 14,92 10:52 No.006 P.0

EMO EFVLNE

BLECTRO-MOTIVE
LaGrange, Xllinols 60526
Hew Fax Musmbex: FO08/387-5846
Location: Salew Dept. - 2nd Floor (West EBuvd)

JELEFAY COMNTHICATIONS

DATR:  2/14/92 TIME: 103130 AM
0= Yalloy Dotroit DMowel ¥Faod: J. N, BSebuck
£l Cejon, CA : Fowsr Products
ATTH: John Wilkie

BAX:  515/44T-8506 ¥AX: T08/387-5845

CEERAEAUSEEgE T o

FRETEX e e =
Following this cover page. there will be 1 page(s)
trapamitted (SEE MXSSAGR BELOW). If problems occur in
tranamizsion or all pages are not paceived. please contact

e at TOR/$8T-0841, -

FEEREE EEZRL

SUBIRCT:  VDDA/Crowloy Maritime
BPagaest for Exhmart Emizsions

BX¥: Zs12/9Z Far from Ed Schiluveter

In acooxdamce with the referopced telelax, the
followiug omissions data sbhall pertadn: {Graws/BOP-HR.)

Bacino BE Kz 2 o w2

20-045EE 3600 12,32 17 .42 .8z
15-G45ES 2875 2.4 .90 .29 12
12~845KS 2150 13.2 .8 .37 . .64

a-G4SES 1450 12.3¢ - TZ ~31 .87
1664582 18950 1%.2 2.69 59 0k
12-64522 1500 16.0 .20 40 .80

B8-B45E2 ic50 17.1§ 2.10 . 4G .80

* Based upon fuel aversging 26X sulfur

A deseription of the émissions instrusentation 1s attachad.

%cx :

Power Products Saleco
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ATTACHMENT D
ELECTRO-MOTIVE DIESEL
TIER 2 CERTIFICATE OF CONFORMITY
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ELECTRG MO"VE 9301 West 55% Street

LaGrange, 1L 60525 USA

Tel: 708.387.5884

Mobile: 708.710.1490

Fax: 708.387.5845
robert.e.spicer@emdicsels.com

US EPA ISSUES MARINE TIER 2 CERTIFICATE OF CONFORMITY
applicable to
EMD SERIES 710G7C-T2 ENGINE FAMILY

Electro-Motive Dieset, inc. (EMD) is pleased fo announce the United States
Environmental Protection Agency (US EPA) has issued a 2006 Modsl Year Tier 2
emissions Certificate of Conformity to EMD for our Series 710G7C-T2 family of diesel
marine engines in accordance with the standards of 40 CFR 94.

The US EPA Marine Tier 2 Certificate of Conformity applies to

+ EMD Series 710G7C-T2 Engine Family, including:

8-cylinder 2000 BHP @ 900 RPM
12-cylinder © 3000 BHP @ 900 RPM
16-cylinder 4009 BHP @ 900 RPM
20-cylinder 5000 BHP @ 900 RPM

(Al rating shown above are Continuous with 10% overload available)}

» Duty Cycles for the complete 710G7C-T2 Engine Family, including:

o Table B-1(IMOE3) Variable Speed Fixed-Pitch Prop @900 RPM
o Table B-2(IMOE2) Constant Speed Propulsion @900 RPM
o Table B-3(IMO C1)  Variable Speed Variable-Pitch Prop @900 RPM
o Table B-1 (IMOE3)  Variable Speed Fixed-Pitch Prop @800 RPM

The EMD Series 710G7C-T2 Family of engines meet the not-to-exceed (NTE) zone
requirements of 40 CFR 94.8(e) when operated under all conditions which may
reasonably be expected to be encountered in normal operation and use.

A copy of the US EPA Certificate of Conformity fs enclosed for reference.

Please contact the writer with any questions regarding this subject.

e
Robert E. Spicer

Business Manager
Power Products

Issued: Apsil 21, 2008



UNITED STATES ENVIROMMENTAL PROTECTION AGENCY
WASHINGTON, DC 20460

2006 Mode! Year Certificate of Conformity

Manufactures: ELECTRO-MOTIVE DIESEL, INC.
Marine Diesel Engine Family; 6EMDM0710GT2

"Certificate Number: EMD-MCI-06-04

THC+NOx FEL: N/A

PM FHL: NIA

Date Issued: APR 1 8 2008

J. Simon, Actfag Director
Cdrhpliance and Janovative Strategies Division
Office of Tmmtion and Aic Quality

Pursuant te Section 213 of the Clean Air Act (42 U.S.C. section 7547} and 40 CFR 94, and subject to the terms
and conditions prescribed in those provisions, this certificate of conformity is hereby issued with respect to the
test engines which have been found to conform to applicable requirements and which represent the following
maring engines, by engine family, more fully descsibed in the documentation required by 40 CFR Part 94 and
produced in the stated model year. This certifieate of conformity covers only those new marine compression-
ignition engines which conform in il material respects to the design specifications thet applied to those engines
described in the documentation required by 40 CFR Part 94 and which are produced during the mode! year
stated on this eertificate of the said manufacturer, as defined in 40 CFR Part 94. This certificate of conformity
does not cover marine engines imported prior to the effective date of the certificate,

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 94.215
and 94.504 and authorized in 2 warrant or court order. Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR
Part 94. It is also a term of this certificate that this certificate may be revoked or suspended or rendered veid ab
initio for other reasons specified in 40 CFR Part 94.

This certificate does not cover marine engines sold, offered for sale, or intraduced, or delivered for
introduction, into commerce in the U.S. prior to the effective date of the certificate.

2006/P449-A01
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ATTACHMENT E
ELECTRO-MOTIVE IMESEL
645 AND 710 SERIES DIESEL ENGINE SPECIFICATIONS




ELECTRO-MOTIVE
£

. . Power Shovel and .

% Land Drillihg Rigs
. Dredg"ing‘

¥

7 ¢ Marine ?rdpulsipﬁ )

. » ,Elcctt;ic Generating P-lants'
. indus&ﬁélf Power Units i
= Offshore Well Drlling

- Dragline Applications ’

e

2006/P449-A01



00-5000 HP
Wide Power

The GMEMD line
ngines is available in
12- and 16-cylinder
ts blown and 8- 12-,

-horsepower ranges
8000 5000.
"More than half
entury of engine
design experience has
made Electro-Motive

a leader in the develop-.
ent of diesel motive
wer. Electro-Motive
the only diesel engine
manufacturer of its size
‘have produced more

service ability, load

M/EMD Diesel Engines

General Data — Common to both 645 and
710 Series Diesel Engines

Type 2 cyele—45° Vee
Grankcass and oil pan
construction Welded steel
Cylinder air infet Parts in cyfinder liner
Exnaust Four valves In cylinder head
Piston cooling Cil-direct pressure stream
Main bearing hybrication Fuil pressure
Lube oif pumps Main oil, piston cooling, scavenging enging driven, positve
displacement, helical gear type
Engine overspeed trip Centrifugal—Independent of Governor
Gevernor Woadward
Fusl supply pump Pasitive displacement, engine driven
Fuel injectors GM tinit injectors—needie vaive
£ngine starting Air motor*
Engine cooling waler pumps Engine driven—cantrifugal
Crankpin d 6 % inches {165.10 mm)
Piston pin diameter 3.68 inghes {83.47 yum)
Rutation facing ths flywheal C lockwise™*
“Optians Avaifable

Data Applicable to Specific Engine Series

645 Sarles Engines 718 Saries Enginey
Bere x stroke 9 s % 10 inches 9 % x 11 inches

(230.19 x 254,00 mm) (23019 x 279.40 mm)
Displacement per gvlinder 645 cubic inches (10.57 liters) 710 cubis inghes (11.64 liters)
Pistan speed 1250 fmin {381 m/min} at 750 rpm 1375 fmin (418 m/miny at 750 rpm

1500 f/min (457.2 myming at 900 rom 1650 Ywmin (503 m/min) at 906 rpm
Grankshaft main beasing diamefer 7 % inches {190.5 mm} 8 % incnes {215.9 mm}

Data Applicable to Specific Engine Model Numbers

Roots Blower
Engine Modet B-845E 12-845E 16-645E
N Number of Cylinders g 12 18
duct reliability, Compression Ratio 181 181 81
i ol BMEP @ 300 RPM (PSI) 80 85 90
acceptance capability, Fumibar of Vi Bean 5 7 10
|ow operating costsand oy Engine Blowers 1 2 2
€ Type Roois Typs-Helical Lobes  Roots Type-Helical Lobes” Roots Type-Helical Lobes
Driven by £nging Gears Engine Gears Enpine Gears
Engine Model’ 8-G45F8  12-B45FB  16-645FB 20-845F8 B-710GB 12-710GB 16-710GB 20-710GB
Number of Gylinders 8 12 16 20 8 12 16 20
Gampression Ratio 161 18:1 16:1 16:1 16:1 161 1611 16:1
BMEP @ 900 RPM {PSH 130 145 145 136 155 185 155 155
Number of Main Bearings 5 7 10 12 5 7 10 12
Number of Turboch 1 1 1 1 1 1 1 i
Fope T 7 5 ¥ = 0 G q
Driven by + + + + + + + + @
* Gerdrifgat Flow

+Exhaust Gas and/or Eaging Geaes Thiough an Gver-Rutinisy Shich

2006/P449-A01



Marine Equipment Sets (ME) for Marine Propulsion Units
{ABS Ratings)*

800 RPM Ratings 984 RPI Ratings
Itarine .
Drive Engine Engine Engine Engine Engine
. Wodel No. Medel BHP kW BHP KW
A complete line of ftools Blown
gines is MEBEG  B-BABED - B 1050 785
MET2ES 12-645E6 - - 1500 120
EES 18-64566 B - 208 1865
Turbocharged
WERF7B 6-645F78 1525 i3 1700 1265
MEIZF7B 12-645F78 2305 1720 7550 1900
WETBE7B 16-645F78 4150 2344 3505 7610
ng, reverse-reduc- MEZOF7B 20-645E78 3600 3565 4000 885
gear or generator MESGTE - 4710678 1760 1310 2000 500
ceessories is avail-  GETGETE 757078 2605 1960 3000 2240
MET6G/B_ 16-710G7B 3525 2628 4000 2985
MEZOG7B  20-710G7B 4400 3510 5000 3730

ailable without
ounting for direct

Electro-Mative
ne propulsion
res are also available
th two, three or four
nes driving a com-
on. reverse-reduction
straight-reduc-
gear is available
i controllable pitch
lers are required.

Marine Equipment Sets (ME) for Generator Set Units
(ABS Ratings)*

Generator Set Cantinuaus Genfinucus
tadel No. Engine Model Ouipid Qutpnt
&0 Hz-508 RPMV 50 Hz-750 RPM
Roots Blown
MEBES 8-645E6 745 KW 570 kW
ME12ER 12-645E6 1075 kW 865 kW
ME1BES 16-645E6 1500 kW 1210 kW
Turbocharged
MEBF7B 8-645F78 1210 kW 1010 kW
MET2F78 12-645F78 1825 kW 1530 kW
METEF78 15-646F78 2500 kW 2100 kW
MEOF7B 20-645F78 2866 kw 2580 kW
MEBGTB B-7HGTB 1440 KW 1200 kW
ME12G678 12-710678 2150 kW 1790 kW
ME16678 16-710678 2865 kW 2335 kW
ME20G78 20-710G78 3580 kW 2080 kW

* Subbase, contiels and customized final assembly furnished by EMD authorized Power
Products Distributars worldwide,

2006/P449-A01



3104
(147)

DATA SHEET
M/V KLIHYAM O.N. 1084928
3900 HP TWIN SCREW TUG
WITH FIXED NOZZLES AND QUAD RUDDERS

The vessel is a double chine, welded steel, twin screw tughoat. The vessel has seven transverse air tight
and water tight bulkheads below main deck. Designed and built in accordance with ABS rules for ocean
+ towing service. The vessel carrles a USCE load line with a summier free board assignment of 3 — 5116,

The vessel was compieted in 2004 by Southemn Qregan Marine of Coos Bay, OR.

PRINCIPLE CHARACTERISTICS

Length (reg) - 14 ~gi2 Net Tons - 134 ITC 145
Length (ca) = 121-0 Gross Tons - 197.0 ITC 485
Breadth (mid) - 34'-0" F.Q. Gapacity - 120,000 gai
Depth (mid) - Mg 100 F.W. Capacity - 10.000 gal
Draft (max) - 18 L.Q. Capacity - 2500 gal
Dispi (SLL) - 98BL.T. Boliard Pull - 120.000 tbs.

MACHINERY )

Main Engine - (2) EMD 16-8456-E£6; 1850 HP @ 500 rpm

Rev/Red Gear - (2) Reinfjes hydraulic Mode! WAF 1961 5:1:1 ratio

Prop Shafts - 12" dia with cil lub bearings

Propeliers - 3 blade R/L outbd tuming 114" X 112" in nozzles

AuxGensets - John Daaere 99 kw each @ 1800 rom 480v

DECK MACHINERY

Tow Winch - intercon Model 225 double drum and gypsy with capstan

Wire Capacity - (2) 2600 2 1/4" dia W.R,
Line Pull - 120,000 ibs. at 25 to 200 fpm
Power - John Deere 6068 TA w/ Funk series 2000 tq converter and 3 epeed trans.
Bow Winch - McElroy‘ Model 528 (1 1/8” wire) w/ 2 capsians
MISCELLANEQUS
Propulsion Controis ~ {4) station Mathers air controls
Air Compressors = {2) Quincy modal 34¢ 10 HP
Steering - (2} full redundant systems aach with (2) 20 HP Motors
Alarm System - Harris all functions
Air Conditioning - Climate control all spaces
Fenders - Bow pud; D-rubber side fenders
Tow Pins - 5 pin SOMAR hydrauiic
AF N, T T LL
Radar - (3} Furuno fong and short
Radio - (2)VHFs (2) 858
GPS - Furuno RD 30
Fathomater - Data marine soundar
Lifa Raft + 10 man infiatabie Eltiot
Auto Pilot ~ Comnav 8000
Sateliite Compass - Furune SC 120

D and Settings\chwdiat. SAUSE\Local Settings\Temporary internet Flles\OLK261Kkhyam FOR CLAUDIA T tioc
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